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DEVELOPMENT AND TRADE DEPENDENCE;
THE CASE OF PUERTO RICO. 1948-1963
The transformation of Puerto Rico from a sugar-monoculture
began in the early 1950's and by 1963 created a diversified manufacturing
export economy. During these years, gross domestic product more than
doubled, while gross investment and exports nearly quadrupled (Table 1).
The magnitude of the industrialization, as seen in the rise of the industrial
share of GDP by 50% and the decline of the agricultural share by about the
same extent, resulted in the doubling of per capita income while employ
ment remained stable.
Three policies have been instrumental in bringing about this trans
formation. First, the government's package of "incentives" and tax-
exemptions all but guaranteed the "promoted" manufacturers a profitable
transplantation. Second, the low non-stop airfare to New York sparked
the flow of tourists to Puerto Rico and encouraged the migration of Puerto
Ricc.,1 laborers to the mainland. Third, the "Commonwealth" status
placed Puerto Rico within the U.S. monetary system thersby eliminating
problems of foreign exchange balances and convertibility. In achieving
an appaiently stable political solution, the Commonwealth has encountered
little difficulty in selling its bonds on Wall Street or in attracting foreign
capital.^
1 ne full panopoly of promotion and develcpivent devices have hev'jn
describea elsewhere. Here, we are concerned with only the skeleton which
^^ill assist the reader in examining the empirical material. See D.F. Ross
(1966). Ch. yi-VTII.
1.
2.
3.
4.
5.
6.
7.
8.
9.
Table 1
Growth £ Trade in Puerto Rico, 1948-196d
Macroeconomic Indicators
Gross domestic oroduct (millions of 1954 dollars)
Gross domestic investment (millions of 1954 dollars)
Sales to rest of the world (millions of 1954 dollars)
Employment (in thousands)
Population (in thousands)
GDP per capita (1954 dollars)
Shares of GDP (%)
a. Personal consumption
b. Government consumption
c. Gross domestic investment
Net sales to rest of world
Shares of GDP by Industrial Origin''^:
a. Agriculture
b» Manufacturing
c. Construction £ quarrying
d. Services
e. Government
Measures of "openness":
Exports/GDP (%)
Imports/GDP (%)
Exports to USA/total exports (%)
Imports from USA/total imports (%)
4 commodity conc. ratio, exports to USA
4 commodity conc. ratio, imports from USA
a.
b.
c,
d.
e.
f.
1948 1963
732 1,762.
123 438
299 1,193
572 606
2,175 2,467
337 714
91.9 87.1
12.4 14.7
16.7 24.8
-21.0 -26.7
18.4 9.1
16.4 23.9
4.1 6.9
45.5 50.4
10.3 11.2
30.9 33.5
56.8 47.2
96.8 96.7
93.3 81.9
74.8 52.3
29.; 24.0
-do not sum to 100% due to "Statistical Discrepar '^entry in Social Accounts
Sources;
Puerto Rico Planning Board, 1968, Table 1, £-11.
Ibid., from Table 2, 12-13.
Ibid., from Table 4, 16-17.
Calculated from P.a. Planning Board, .''954.
line 1-6
7
a
9
The aggregate level of trade openness remained relatively stable
2
during the rapid industrialization. The ratio of exports to GDP increased
slightly, with 97% of all exports absorbed by the U.S. in both years. A
30% decline in the concentration ratio of the four major export commodities
reflects the diversification of e:q)orts. Imports as a share of GDP fell
somewhat during the period and became slightly more varied in terms both
of major trading partners and of major commodities.
In many other Latin American countries, import-substituting industrial
ization has led to a declining dependence on imports as a share of GDP. ^
However, comparison with Puerto Rico is difficult as comparably detailed
data for both the pre- and post-industrialization periods exist in few
4
developing countries.
Policy implications from the Puerto Rican experience should be
drawn cautiously. Except for the former Caribbean colonies, no Latin
American country has negotiated a comparable position vis-li-vis a metro
politan power. Even the relationships of Jamaica, Trinidad and Barbados
to England, Martinique to Fran^®, and Curasao to Holland do not provide
the same freedom with which Ani^^rican capital moves into Puerto Rico
and Puerto Rican labor migrates to the U.S. Moreover, in many Latin
It should be noted that in 1963 Puerto Rico ranked fourth behind
Trinidad and Tobago, Hong Kong and Mauritius among low income countries
in trade dependence as measured by {exports + imports)/ GDP. Data from
United Nations (1964).
3
See A.O. Hirschman (1968) and Maria Concei^ao Tavares (1964)
for a classic survey of Brazil.
4
Inputs are conventionally summarized as a single row or column
vector. In the Puerto Rican studies, the imports are available both by
sector of origin and destination. Comparable single-year studies exist
for India, the United Kingdom and Israel and are presented herein.
American economies, import restrictions were devised to encourage
domestic production initially of finished consumer goods and then of more
primary stages of production. By falling within the U.S. tariff barrier
Puerto Rico enjoys no protection, save that provided by transport charges,
from U.S. goods. Its industrialization has been propelled by lucrative
profits created not from extraordinary rates of protection but from extra
ordinary subsidies to capital, labor, and other inputs in the form pf Federal
income tax exemptions, lower wages, and subsidized utilities and infra
structure. ^
The aim of this paper is to measure the net effects of the industri
alization process on the structure of import flows and to examine the
resulting changes in import dependence. ^ The application of a number
of dependency measures reveals a kind of stability in the level of import
dependence which is hypothesized to be the result of a set of counteracting
effects. Moreover, evidence of s ubstantial import substitution is found to
have occurred in the a1?sence of tariff or trade restrictions
with its major trading partner, the United States, and in the absence of
5 .
The different cost structure U.S. firms face in Puerto Rico makes
it difficult to compare the efficiency of Puerto Rican with mainland industry,
^The concept of dependency examined here is narrow in scope and
refers exclusively to annual trade flows. Other dimensions of dependency
include, ownership of capital, price stability of exports, the power relations
which determine the type and. level of economic activity, imitation of con
sumption patterns, provision of various kinds of social and private infra
structure, and reliance or. foreign sources for technological and product
change. See Girvan (1972) and Dos Santos (1968).
While data are plentiful on the dive.'^sification of products, pur
chasers, and suppliers in Puerto Rir.o. almost-no information is available
on capital stock, its ownership, and the changeln ownership patterns.
any deliberate program on the part of the Puerto Rican government. As
will be seen, the export-propelled industrialization, the large-scale
imports of capital and intermediate goods, and the wholesale imitation
of North American consumption habits have failed to create a society
relatively more dependent on imports than that of the former sugar
economy.
II. The Model
Following a general Leontief accounting framework:
Let A e A, + A
d m
Yj + Y
d m
where A is a 26-order inter-indUstry coefficient matrix, its domestic
component and A^ its import component; and Y is the final demand vector,
Y , its domestic component, and Y its import component. Then:
d m
(1) X=. [I - A^]"^
where X is the vector of gross domestic output. Let F be the 26 by 5
matrix of final demand coefficients, with components C for household con
sumption, K for capital formation, N for net inventory change, G for
government expenditure and E for exports. Let F^ and F^ be the domestic
and import components of final demand. Then
F « + F - :
d m
Let D be the 26 by 5 matrix of the distribution of domesti': final demand
by component. Define:
R = A [I - A
m d
where R is the "import inverse" matrix, used in computing the imports
generated by domestic final demand.
Imports generated by each component of domestic final demand
are calculated as follows:
(2) - R® . 100 where t - 19A8, 1963
e - 1948, 1963
j - C. K, G, E.
Thus, the vector M. is the import bundle generated by $ 100 of
J
final demand component given import and technological requirements
of year s and demand mix of year t.
Total (direct plus induced) imports stemming from $ 100 of each
component of final demand are:
(3) - ([F ]' + . 100 where t - 1948, 1963
j ® J Q J
j - C, K, G, E.
Ill. Measures of Trade Dependence
Four sets of indices were constructed to measure the change in various
dimensions of import dependence (See Chart A), Measures and o^, the share
of itnports in the supply of intermediate and final sales, reflect the value
of imports by sector of origin to total supply (gross output plus imports).^
The second two indices measure the ratio of imports by sector of destination
to, the value of material inputs (Measures 6 and to the value of material
inputs plus value added (Measure 02^• ^ third index, y measures changes in
the direct and indirect import content of the final output of each sector.
Changes in 5 may thus reflect changes in the import demand impact bh the
final goods industry or of the supplying industries or changes in domestic
g
industrial interdependence.
The last two measures assess the import leakage associated with each
component of final demand. A measure of the direct import content cumpares
the relative importance of final use imports (Measure 6^^) and iT.duced
9
intermediate imports (Measure to total final demand.
^See Chenery and Wacanabe, (1958), p. 488, for a discussion of this
t:erm.
The distinction between the import content of consumer necessities and
that of consumer luxuries is made in B. R. Hazari, (1967).
Chenery develops a measure of import substitution involving a linear
projection of imports, by sector of origin, as a function of per capita
income. He then measures ttie difference between projected imports and
actual imports (See Chenery, (1960), 640.) This'aggre<;ate measure fails
to capture the differential effects of changing input structure, changing
composition of final demand., and changing weights among industries and
components of final demand.
g
Algebraically, a dollar's worth of the finr.l product of a sector nets
into v worth of value added and (1-v) worth of imports.
9
Panchumukki (1965), p. 117, argues that the latter is the most icpcrtant
dimension of import dependence.
Chart A
Measures of Import Dependence
1. Share of Imports In the supply of
m 1
a. Intermediate sales:
1 "im.
b. Final use sales:
2 Y
2. Share of Imports in the purchases of:
a. Intermediate Inputs:
b. Total inputs (material
plus value added).
3
itVi
1 Y '
^ A
i ^Ij
^2 « Z [A ]
m ij
3. Total import content of final product
(column sums of import inverse)
Y - S R
ij
4. Import component of final demand
a. Direct import leakage
1 ^
b. Induced or "generated" import leakage:
1 B 1, ... y 26.
i 1, • • • t •
j ** li •••! 26.
J " 1> •••> 26•
j ® Ij •••» 26•
J "li •••» 5.
j • 1> •••! 5.
TJ • O »
10
IV. Results:
The distribution of imports in 1948 and 1963 by sector of origin is
shown in columns 1 and 2 of Table 2. In spite of an overall difference^^ of
. 43 between the two years, the three most important imports--pr6cessed
foods, textiles and metals--accounted foir 56% of total imports in 1948 and
57% of imports in 1963. Imports as a fraction of total supply (gross output
plus imports) fell slightly from 28. 8% in 1948 to 26. 2% in 1963 (columns
12 •
3 and 4). Three new sectors--leather, petroleum and coal, and mining
and quarrying--were created during this period. Import substitution was
observed in raw and processed foods and in manufacturing goods, except
The original 1948 Input-Output Table was constructed by Amos -
Gosfield in purchaser prices for 65 domestic and 30 foreign exporting
sectors. 1963 data were supplied by the Puerto Rican Planning Board,
Division of Social Accounts, on the 500 commodity level for domestic,
primary, and subsidiary sectors and for imports. The aggregation of
this latter table, its reconciliation with national accounts, its alignment
with the 1948 table, and the conversion of the earlier data to 19 63 prices,
v/ere performed by the authors and are described in the Technical Appendix
I to Weisskoff et. al. (U. S. Department of Labor, 19*71) op. cit.
^^The relative difference of x and y is defined as 2[i[x - y)/(x +y)]
or the difference divided by the mean. The overall difference is defined
as: V? - v.*
1 1
2 1
where V and V are vectors of distributive shares
which sum to unity. The overall difference ranges from zero to two. The
overall difference of the change in GDO is . 39, of the change in value added
is . 33, and of the change in consumption is .05.
12
However, the ratio of imports to gross domestic product showed
a decline from .9202 to . 6786. The gross output generated by domestic
final demand also declint^J"., with a multiplier of 2.27 in 1948 and 1.91 in
1963. A dollar of final demand in 19 63 generated, as a result, less inter
industry demand than a dollar of final demand in 1948. Since the GDO
multipliers rose in 16 sectors and fell in only 10, demand shifted to those
sectors wit"! falling GDO multipliers. The fall in imports relative to final
demand between J948 and 1963 was; therefore caused by a fall in the total
supply necessary to fill the final demand bill of goods .
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for printing, whereas imports expanded in all the service sectors except
for transport.
The overall stability of intermediate imports as a share of inter
mediate supply. Measure (columns 5 and 6, Table 2) cloaks a declining
in^ort share for manufactures offset by a rising import component of
services, the latter due perhaps to continued mainland control of banking,
13
insurance and management services. The import conponent of final
demand (Measure ^2) Introduction of domestic processing
and c;anning of foods.
Movements in Measure (columns 9 and 10) pinpoint changes in
shares of imports in material inputs. Upward shifts occurred in the
sugarcane sector, with the increased use of fertilizer and other inputs
necessitated by mechanization; in the shoe and leather goods sector, which
relied on imports of American-produced leather; in petroleum and coal
from the import of crude oil; in hotels and restaurants due to requirements
for processed foods, printing and metal products; and real estate. Down
ward shifts in imports as a share of intermediate GDO occurred in agriculture
due to the substitution of dom^^stically produced animal feeds; i.i furniture,
due to the shift toward domejtically producec' upholstered furniture using
imported textiles; in printing due to the substitution of domestic paper; in
chemicals, trade, and transoort due to the rise of domestically-prouuced
petroleum inputs in 1963. Tne share of imports to total inputs including
13
The fall in the import share of agricultural produce was due to the
Increased domestic production of grains for animal feeds. The existence of
a minor share of imoorted processed sugar in 1^63 was traced to packaged
sugar cu s, such as used In coffee, from a New Jersey refinery. Th®
increase:', import share in intermediate government services between 1948
and 1963 reflected the increased importance of postal, insurance and other
specialized federal government services in production.
13
value added (Measure 8^) from . 17 to .15 (columns 11 and 12),
reflecting the rise in the value-added intensity of production from 44%
14of gross output in 1948 to 52% in 1963. This rise in value added also
accounts for the decline in imports generated per dollar of final demand
(Measure Y , columns 13 and 14).
Changes in the pattern of overall household consumption (Table 3A,
columns 1 and 2) are understandable as conventional Engel effects in the
face of doubling per capita income. The shares in consumption of processed
foods and leather goods fell substantially while the agricultural share was
15constant and textiles rose slightly. The shares of non-necessities all
increased significantly: furniture, chemicals (detergents and soaps),
petroleum (reflecting the increased use of automobiles), metals (consumer
durables), and services. With the change in consumption composition,
14
The rise in the share of value added was due, we hypothesize,
to the following three factors; (1) the rise in Lhe wage rale relative to the
cost of intermediate inputs, (2) the rise in the contribution of fixed capital
relative to intermediate inputs and the consequent rise of the profit share
relr.tive to current account inputs, (3) tax exemptions on corporate profits
which created an incentive for American branch plants to record profits
^^^^rto Rico rather than the United States through accounting and inventory
prc.ctices.
^^The constant agricultural share reflects the ri^se of poultry, fruits
and vegetables. The rising textile share, contrary to the normal behavior
of "necessities" may have been the result of the shift to ready-made clothing
from bulk cotton fabrics .
The decline in the share of expenHxtures on hotels and restaurants
may reflect accounting differer.ces in the two years. In the 1948 table.
both processed foods sold to hotels and the total value were recorded as
sales to households; in the second year only lhe mark-up on food v/as
recorded as a sale to household. Aggregation prohibits the separation
ot the food from mark-up in the earlier year.
Direct & Induced Imports per $100 of Fach Component of Final Demand
= ([F^]^ + R .100 j = C, K, G, E
Percentage [F ]. R[F,]j
Distribution Direct^lilports (6,) Induced Imports To?al Imports
1940 -.nco D J-
CF_]..+R[F
1963 19118 1953 19^8 1963 1948
A» Consumpt ion( C)
^ 1. Agriculture 5.26 5.07 5.01 1.57 2.34 0,49 7.35 2.06
4. Processed foods 34.67 23.50 17,17 9,74 2.52 1.94 19,69 11.6'c
5. Textiles 6.56 7.18 4.58 6.23 1.21 0.59 5.80 6. i-2
" 6. Leather , 2,30 1.71 2,30 1.71 0.06 0.04 2.36 1,7$
7. Furniture 1.26 2.48 0.39 0.97 0.84 0.35 1,22 X, 3?
10. Chemical 3.07 3.74 . 2.77 2.99 1.22 1.07 3,99 4.0C
12. "• Petroleum 0.52 2.47 0.52 0.39 1.76 0.37 2.28 0,76
13, Metal 4.66 7.76 4.41 6.84 2.30 2.15 6.71 i-i- '.5 3
15. . Other Manuf 2,85 2.49 2,35 2.19 0.81 0.49 3.16 2.5B
17. "Hotels S Res, 8,84 2,68 0.0 0.0 0.0 0.03 , 0.0 0103
22^26 Services 26,79 35.86 1.04 6.25 2.32 1.24 3.36
27. Totair 98.45 100.00 40.95 39.48 16. 88 11,81 57.84 51,
B. Capital Formation (K)
7. Leather 0.51 1.94 0.18 0.89 6k41 4,60 6.59
10. Chemical 0,0 0.0 0.0 0.0 1.97 0.71 1.97 0.71
11. Non Metal 0,0 0.0 0.0 0.0 i.l7 1,43 1.17
12. Petroleum 0,0 0.0 0,0 0.0 1.98 0,44 . 1.98
13. Metal Ind. 45.61 29.72 42.78 26,65 12.16 7,61 54.94 34.25
14. Mining 0,0 0.0 0.0 0.0 0.21 1.56 0.21 • 1.56
15. Other M^uf. 0.0 0.38 0.0 0.30 0.52 0.70 0.52 l.OG
16. Construction 53,33 65.69 0.0 0,0 0.0 0,0 0.0 0,0
27. Totals 100,00 100.00 42.95 27.91 25.53 19.78 68.48 47.68
C. Govemnignt (G)
4. Processed Foods
7. Furniture
iO. Chemical
12. Petroleum
13. Metal I.id.
lU. Mining
15. Other Hanuf.
11: Totals
"S
'p.. Exports (E)
3. Sugair mill.
• U. Processed Foods
5. Textiles
6. Leather
10. Chei.iical
12. Petroleum
13. Metal Ind.
1'4, Mining
is, Oth?r Manuf.
1''. Hotel 5 Reat.'
21.• Trade
25. Transport
io. Govt. Services
27. Totals
0.36
3.49
1.95
1.54
12.12
0.12
1.34
23.52
34.08 10.71 .0
6.74 14.91 1.10
10.46 13.90 6.43
0,0 -1.84 0.12
0.0 3.45 2.50
0.0 3.95 3.64
0.0 8.00 3.73
0.0 0,01 0,68
1.79 4.15 1.46
1.43 6.18 0,0
21.36 15.13
A A
8.54 3.57
0 • 0
3.63
13.22 7.7B 0.0
100.00 100.DO 26.57
4.73
0.14
1.28
' 0.28
3.00
2.35
0.45
16.71
.0
2.27
4.94
0.03
2,93
0.52
5.03
3.60
9.92
0.C5
0.04
0.38
0.61
25.96
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direct leakages for all sectors held stable while indirect leakages declined
from l6.9%to H.8%. Nevertheless, the total import leakage of 58% in
1948 and 51% in 1963 is high compared to a 20. 7% total import leakage for
17
the United Kingdom and 40.0% for India.
The stability of the direct import leakage. Measure represents
the offsetting effects of two sets of forces. Leading to greater imports
were (a) an income effect through which American products were viewed
as "superior" goods, (b) a price effect resulting from declining shipping
costs, and (c) a general shift in preferences toward mainland-style
commodities. Working to reduce imports was the establishment of American
branch plants which supplied a portion of the expanding local demand in
addition to exporting production. Dramatic changes in the sectoral distri
bution of imports occurred despite the overall stability of import shares.
Most notably, direct imports of agricultural goods declined due to greater
18
home production of beef, pork, poultry and vegetables.
The decline in total leakage due to investment demand (Table 3B)
is Hue primarily to the rise in the share of construction and the decline in
the ^hare of metal industries. Despite the decline in total imports
17
Barker and Lecumber, op. cit., p. 4, Hazari, B.R., op. cit.,
p. 167. — —
18Note that in 1948, 70% of the total household consumption of
textiles was directly imported while in 1963, 87% of texti.le consumption
was satisfied by direct imports. However, in 1948, 72% of domestically-
produced textiles were exported, and by 1963 the fraction had risen to
91%. Elsev/here, we have called this the "criss-cross" effect, with
more expensive textiles exported to the U S. and cheaper ones imported.
The same "criss-crops " effect occurred in leather goods (6) as 100%
of household consumption was imported in both years, despite the estab
lishment of a leather goods export industry in this period. (See R. Weisskoff
and E. Wolff, "Linkages and Leakages: The Industrial Transformation of
Puerto Rico, " Economic Growth Center Discussion Paper, forthcoming).
16
(columns 7 and 8) from $ 68 to $48 per $ 100 of capital formation, total
"openness" is high compared to $ 18. 60 per $ 100 of capital formation in
iq
the United Kingdom.
Imports induced by $100 of government services (Table 3C) declined
from $24 to $ 17 (Table 3), mirroring the transformation of the government
from a sluggish bureaucracy for maintaining agricultural infrastructure
and limited urban services into a more active interventionist and promo
tional role. Government activities^^ in 1963 generated imports of
processed foods for hospitals and schools, petroleum for government
vehicles, metal products for office supplies and business and transport
services for industrial and tourist promotion.
The diversification of the export bundle from sugar cane to manu
factures failed to affect the level of induced imports (See Table 3D). This
stability was due to the balancing of two opposing effects. First was a
mov 2 away from sugar milling, a low import generator, toward more
19See Barker and Lecumber, op. cit., p. 9-
The final demand delivery of "government services". Sector 2 6,
consists of one entry of government service expendit^-e, and rio cornpositional
changes are recorded. Thus changes in the "basket" of government services
must be traced directly to the input structure and related to the performance
and programs of the insular government.
• ^ Part of the decline in imports is due to a shift of government con
struction from government demand in 1948 to capital formation in 1963.
The increase in imports of business services is traced to the treatment
of the Commonwealth's promotional and advertising expenditures in New
York as imports. '
Also nol:e that government-induced imports for the U.K. total $10.80
compared to $23. 52 in 1948 and $16.71 in 1963 for Puerto Rico. (See
Barker and Lecumber, op. cit., p. 9.)
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manufactures which were relatively more import-intensive. Second was a
reduction in the import needs of manufacturers between 1948 and 1963.
The change in induced imports (Equation 3) generated by each
element of final demand was decomposed into two effects: a demand effect
(F^) and an effect of the import and technical structure (R), In each case
(Table 4) , the change in the Import and technical structure (R) resulted in
a decline of induced imports, but the demand effects (F^) on induced
imports vary. The changing demand composition is negative for consump
tion in 1948, neutral for capital formation, and is positive for 1963 con
sumption and exports and total final demand in both years. In all cases,
the import-saving effect of the technical structure was the dominant factor
in the decline of induced imports.
Table H
Induced Imports from Varying
Demand and Production Structure's
(D^)
$100 of Final Demand
(R)
Import and Technical Structure
18
. 1948 1963
1. Consiamption (C) 1948 •$28.59 $18.98
1963 25,34 .19.51
2. Capital Formation (K) 1948 44.75 27.66
1963 44.22 27.43
3. Government (G) 1948 23.52
1963 16.71
4. Exports (E) 1948 26.57 18.96
1963 31.39, 25.96
5. Total Final Demand 1948 28.26 19.27
1963 29.89 22.88
%• 4
19
V, Conclusion
The first fifteen years of export-propelled industrialization resulted
in stability of the share of import demand. This stability is seen as the
consequence of changes in demand composition, technology, and a "natural"
import-replacement, and is hypothesized to be in part the outcome of two
offsetting "phases" of export-led industrialization. In the first phase,
Ao^rican branch plants were established on the Island and relied on imports
of mainland materials. In the next phase, suppliers of the first-wave
industries settled on the Island, partially closing the leakages created in
the first phase and importing only lower-valued, raw materials.
The hypothesis that the absence of protection from mainland industries
would necessarily lead to a higher level of import dependence is unsubstan
tiated. In the case of Puerto Rico, many sectors have undergone considerable
import-replacement; others have remained heavily import dependent. Perhaps
the stability and growth of the Puerto Rican economy have been achieved by
means of its annexation to and integration with the North American economy in the
absence of a more autonomous industrialization.
20
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